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A' 

Detailed explanation of the invention 

The present invention pertains to a coating composition 
having an aqueous emulsion of a copolymerized product as a main 
agent composed of 10-85 parts (parts by weight, hereinafter, the 
same) vinyl acetate component, 10-60 parts ethylene component, 
and 5-30 parts vinyl ester component of a tertiary aliphatic 
carboxylic acid. 

The polyvinyl acetate emulsion is broadly used as a paint, 
however its dry coated film generally has insufficient water 
resistance and alkali resistance and is also deficient in 
elasticity and flexibility. Therefore, in order to improve the 
elasticity and the flexibility, plasticizers such as dibutyl 
phthalate and dioctyl phthalate have been mixed. In such a 
method, though the elasticity and the flexibility are improved, 
the water resistance and the alkali resistance, which are 
drawbacks of coated films made of the polyvinyl acetate 
emulsion, are not only not improved but are lowered, and the 
weather resistance is also considerably deteriorated. 



Numbers in the margin indicate pagination in the foreign 
text . 
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Thus, these inventors repeatedly researched the above 
problems in earnest. As a result, it was newly discovered that 
an aqueous emulsion obtained by copolymer! zing vinyl acetate 
with ethylene and vinyl ester of a tertiary aliphatic carboxylic 
acid at the above-mentioned specific ratio could markedly 
improve the elasticity and flexibility of its coated film with 
little damaging the properties such as adhesion to the original 
substrate of the polyvinyl acetate and durability, could 
considerably improve the water resistance and the alkali 
resistance, and could almost completely solve the above- 
mentioned problems of the polyvinyl acetate emulsion. Then, the 
present invention was completed. 

The vinyl acetate of the above-mentioned tertiary aliphatic 
carboxylic acid is a compound represented by the following 
general formula. 

Ri 
I 

R2 - C - COO - CH - CH2 
I 

R3 

The total of carbons of the alkyl group represented by these Ri, 
R2, and R3 is preferably about 3-11. As the vinyl ester, for 
example, vinyl trimethylacetate, vinyl neopentanoate, vinyl 
neohexanoate, vinyl neoheptanoate , vinyl neooctanoate , vinyl 
neononanoate vinyl neodecanoate, vinyl neoundecanoate , vinyl 



neodoecanoate , vinyl neotridecanoate , etc., are appropriately 
mentioned. They may be used alone or in combination of two 
kinds or more . 

The copolymerized product in the coating composition of the 
present invention is essentially composed of 10-85 parts vinyl 



acetate component, 10-60 parts ethylene component, and 5-30 



parts vinyl ester component of a tertiary aliphatic carboxylic 
acid. When the/ratio of the vinyl ester component of the 
tertiary aliphatic carboxylic acid is a small amount of 5% or 
less, the water resistance and the alkali resistance cannot be 
sufficiently improved, and the surface adhesion is. raised in its 



coated film. On the other hand, if the ratio, is a lar ge amox int 
of 30% or more, the adhesion to the substrate is lowered. _Also, 



when the ratio of the ethylene component is 10% or less, the 
elasticity is lowered, and a hard and brittle property of the 
vinyl acetate polymerized product appears distinctly. Also, /2 
the water resistance and the alkali resistance are lowered, 
which is inappropriate. On the other hand, when the ratio is 
60% or more, the crystallinity of the ethylene appears, so that 
the elasticity of the polymer is lost and the adhesion to the 
substrate and the low- temperature film formability is lowered. 
As a result, the entire coated film properties are lowered. 
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The method for manufacturing this copolymerized emulsion is 
not particularly limited, and the reaction may be carried out 
according to an emulsion polymerization method with an ordinary 
vinyl ester. A vinyl acetate and a vinyl ester of a tertiary 
aliphatic carboxylic acid are added to an aqueous solution in 
which protective colloidal agent, etc., are dissolved, subjected 
to a polymerization reaction at an ethylene pressure of about 
10-150 atm and a temperature of about 20-80°C in the presence of 
an emulsion polymerization catalyst, so that an intended 
copolymerized emulsion can be obtained. 

Then, the emulsion of said copolymerized product is mixed 
with appropriate pigments, dispersants, defoaming agents, 
tackifiers, freezing stabilizers, etc., and can be generally 
broadly applied as a coating agent of metals, concretes, woods, 
papers, synthetic resins, etc. 

Next, the coating composition of the present invention is 
explained by application examples. Also, part in the examples 
means part by weight. 
Example 1 

24 0 parts vinyl acetate and 70 parts vinyl neodecanoate 
were added to 300 parts water in which 2 parts soda 
dodecylbenzenesulf onate and 4 parts polyethylene oxide 
nonylphenyl ether and emulsified, and 2.5 parts potassium 
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persulfate (polymerization catalyst) was added to it. Then, 
while press-feeding ethylene, its emulsion polymerization 
reaction was carried out for 10 h under the conditions of a 
pressure of 4 0 atm and a temperature of 65°C. As a result, an 
aqueous emulsion of a copolymerized product with a resin portion 
concentration of 50% and a copolymerization ration of vinyl 
acetate, ethylene, and vinyl neodecanoate of 55:30:15 was 
obtained. Using the emulsion, a paint was prepared according to 
the following prescription. 

Said aqueous emulsion 42.5 parts 

Titanium oxide (white pigment) 23.0 parts 

Clay (extender) 6.0 parts 

Talc (extender) 10.0 parts 

10% aqueous solution of soda hexametaphosphate 2.3 parts 
Tributyl phosphate 0.05 part 

2% aqueous solution of methyl cellulose 10.0 parts 

Ethylene glycol 3.5 parts 

The paint obtained was applied twice on a flexible board by 
a brush, and the performances of said paint were tested. 

Also, as a comparative example, a paint obtained by 
operating similarly to Example 1 except for changing the 
copolymerization composition of the aqueous emulsion as shown in 
Table I was also experimented. 
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These experimental results are 



shown in 



Table I 



Table I /3 
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(In Comparative Example 1, 15 parts dibutyl phthalate 
(plasticizer) was further mixed.) 
Notes: 

1. In the brush handling, when the extension of the brush was 
good and the resistance of the brush was little, it was assumed 
as ©. Then, 0, A, and X were sequentially ranked. 

2. In the toning characteristic, assuming the color mark No. B- 
13-74 0 as a standard, when almost the same hue as the standard, 
it was assumed as @. Then, 0, and X were sequentially 
ranked . 



3. In the touch-up, after paining and holding for 24 h, paining 
was reapplied, and when the identification of the substrate of 
the repainted part was almost difficult, it was assumed as @. 
Then, 0, A, and X were sequentially ranked. 

5. In the leveling, the concave and convex state of the brush 
meshes of the dry coated film were observed, and when the state 
was seldom recognized, it was assumed as @. Then, O, A, and X 
were sequentially ranked. 

6. In the gloss, the gloss of 60-60° reflected lights of the 
coated film was judged with the naked eyes. 

7. In the adhesion, 100 pieces of grids of 2 mm were formed on 
the surface of the coated film, and a cellophane tape was once 
attached onto it and peeled off. The number of grips attached 
to the substrate among 100 pieces of grids was shown. 

8. In the water resistance, after painting the composition on a 
delusted enamel phthalate-coated glass plate, it was dried with 
the air and immersed for 18 h into water at a temperature of 

2 0°C, and the change of the coated film was observed. When 
softening, discoloration, and blister generation of the coated 
film were not recognized at all, it was assumed as ®. Then, O, 
A, and X were sequentially ranked. 

9. In the alkali resistance, the sample was immersed for 18 h 
into a calcium hydroxide -saturated aqueous solution at a 
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temperature of 20°C, the change of the coated film was /4 
observed. When softening, discoloration, and blister generation 
of the coated film were seldom recognized, it was assumed as ©. 
Then, 0, A, and X were sequentially ranked. 

10. In the washing resistance, after the composition was painted 
on the enamel phthalate-coated glass plate and dried with the 
air, the coated film was subjected to a wash ability tester. 

The abrasion times until the appearance of the substrate was 
shown . 

11. In the weather resistance, after irradiating for 1000 h by a 
wetherometer , the change was observed, and when the changes such 
as discoloration and whitening were seldom recognized, it was 
assumed as 5. Then, 4, 3, 2, and 1 were sequentially ranked. 
11. In the tackiness, 5 sheets of gauzes were overlapped on the 
coated film, and a columnar weight with a flat bottom face, a 
diameter of 40 mm, and a weight of 500 g was put at the center 
of the gauzes and held at 35 ± 1°C for 18 h. The degree of 
tackiness was observed. When the tackiness was seldom 
recognized, it was assumed as (. Then, O,. A, and X were 
sequentially ranked. 

Examples 2-6 

The performances of paints obtained similarly to Example 1 
except for variously changing the copolymerization ratio of the 
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copolymerized product emulsion in Example 1 were tested. The 
results are shown in Table II. 
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Examples 7-9 

Experiments were carried out similarly to Example 1 except 
for using vinyl 2 , 2-dimethyl valerate (Example 7), vinyl 
neotridecanoate (Example 6) ; and vinyl trimethylacetate (Example 
9) instead of the vinyl neodecanoate in Example 1. 

Also, as comparative examples, an example (Comparative 
Example 6) using vinyl stearate instead of the vinyl 2,2- 
dimethylvalerate in Example 7 and an example (Comparative 
Example 7) using vinyl n- valerianate were experimented similarly 
to Example 7. The experimental results are shown in Table /5 
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Claim 

1. A coating composition, characterized by having an aqueous 
emulsion of a copolymerized product as a main agent composed of 
a vinyl acetate component at 10-85 parts by weight, an ethylene 
component at 10-60 parts by weight, and a vinyl ester component 
of a tertiary aliphatic carboxylic acid at 5-30 parts by weight. 
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